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SPECIFICATION 

TITLE OF THE INVENTION 

METHOD FOR MANUFACTURING MULTI-LAYERED CERAMIC 
5 ELECTRONIC COMPONENT 

BACKGROUND OF THE INVENTION 

The present invention relates to a method for manufacturing a 
multi-layered ceramic electronic component, and particularly to a method 
10 for manufacturing the multi-layered ceramic electronic component which 
can reliably prevent a multi-layered unit including a ceramic green sheet 
and an electrode layer from being damaged and efficiently laminate a 
desired number of the multi-layered units, thereby manufacturing the 
multi-layered ceramic electronic component. 

15 

DESCRIPTION OF THE PRIOR ART 

Recently, the need to downsize various electronic devices makes it 
necessary to downsize the electronic components incorporated in the 
devices and improve the performance thereof. Also in multi-layered 

20 ceramic electronic components, such as multi-layered ceramic capacitors, 
it is strongly required to increase the number of layers and make the 
laminated unit thinner. 

When a multi-layered ceramic electronic component as typified by 
a multi-layered ceramic capacitor is to be manufactured, ceramic powders, 

25 a binder such as an acrylic resin, a butyral resin or the like, a plasticizing 
agent such as a phthalate ester, glycol, adipate ester, phosphate ester or 
the like, and an organic solvent such as toluene, methyl ethyl ketone, 
acetone or the like are mixed and dispersed, thereby preparing a 
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dielectric paste. 

The dielectric paste is then applied onto a support sheet made of 
polyethylene terephthalate (PET), polypropylene (PP) or the like using an 
extrusion coater, a gravure coater or the like to form a coating layer and 
5 the coating layer is heated to dryness, thereby fabricating a ceramic green 
sheet. 

Further, an electrode paste such as of nickel is printed onto the 
ceramic green sheet in a predetermined pattern using a screen printer 
and is dried to form an electrode layer. 

10 When the electrode layer has been formed, the ceramic green sheet 

on which the electrode layer is formed is peeled off from the support sheet 
to form a multi-layered unit including the ceramic green sheet and the 
electrode layer. Then, a ceramic green chip is formed by laminating a 
desired number of the multi-layered units to form the laminated body, 

15 pressing the laminated body and dicing the laminated body. 

Finally, the binder is removed from the green chip, the green chip 
is baked and an external electrode is formed, thereby completing a 
multi-layered ceramic electronic component such as a multi-layered 
ceramic capacitor. 

20 At present, the need to downsize electronic components and 

improve the performance thereof makes it necessary to set the thickness 
of the ceramic green sheet determining the spacing between layers of a 
multi-layered ceramic capacitor to be equal to or smaller than 3 pm or 2 
jim and to laminate three hundred or more multi-layered units each 

25 including a ceramic green sheet and an electrode layer. 

As a result, in the case of laminating the required number of 
multi-layered units each including a ceramic green sheet and an electrode 
layer on the outer layer of a multi-layered ceramic capacitor in a 



conventional manner, the multi-layered unit first laminated on the outer 
layer is pressed three hundred times or more and is liable to be damaged. 
Therefore, it is necessary to laminate multi-layered units fifty by fifty, for 
example, to form multi-layered blocks and laminate a plurality of 
5 multi-layered blocks on the outer layer of a multi-layered ceramic 
capacitor. 

In the case of laminating the required number of multi-layered 
units each including a ceramic green sheet and an electrode layer on the 
outer layer of a multi-layered ceramic capacitor, the multi-layered units 
10 can be laminated by fixing the outer layer on a die. However, in the case of 
laminating multi-layered units to each other, when a multi-layered unit 
including a ceramic green sheet and an electrode layer is fixed on a die 
and multi-layered units are laminated thereonto, there arises a high risk 
of damaging the multi-layered units. 

15 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide a 
method for manufacturing a multi-layered ceramic electronic component 
which can reliably prevent a multi-layered unit including a ceramic green 

20 sheet and an electrode layer from being damaged and efficiently laminate 
a desired number of the multi-layered units, thereby manufacturing the 
multi-layered ceramic electronic component. 

The above object of the present invention can be accomplished by a 
method for manufacturing a multi-layered ceramic electronic component 

25 by laminating a plurality of multi-layered units each formed by 
laminating a ceramic green sheet, an electrode layer and a release layer 
on a support sheet in this order, the method comprising steps of 
positioning the multi-layered unit on a base substrate so that the surface 
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of the release layer of the multi-layered unit is contact with an 
agglutinant layer formed on the surface of the base substrate in such a 
manner that the bonding strength between itself and the support 
substrate is higher than the bonding strength between the support sheet 
5 and the ceramic green sheet and lower than the bonding strength 
between itself and the release layer, pressing it and laminating 
multi-layered units on the base substrate. 

According to the present invention, since the multi-layered units 
are laminated by positioning the multi-layered unit on the base substrate 

10 so that the surface of the release layer of the multi-layered unit is contact 
with an agglutinant layer formed on the surface of the base substrate in 
such a manner that the bonding strength between itself and the support 
substrate is higher than the bonding strength between the support sheet 
and the ceramic green sheet and lower than the bonding strength 

15 between itself and the release layer, pressing it and laminating 
multi-layered units on the base substrate, it is possible to effectively 
prevent the multi-layered units from being damaged when a 
multi-layered ceramic electronic component is manufactured by 
laminating a desired number of multi-layered units. 

20 Further, according to the present invention, since the agglutinant 

layer is formed on the base sheet in such a manner that the bonding 
strength between itself and the base substrate is higher than the bonding 
strength between the support sheet and the ceramic green sheet, it is 
possible to easily peel off the support sheet from the ceramic green sheet 

25 of the multi-layered unit laminated on the base substrate and it is 
therefore possible to efficiently laminate another multi-layered unit on 
the release layer of the multi-layered units laminated on the base 
substrate. 
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Moreover, according to the present invention, since the 
agglutinant layer is formed on the base substrate in such a manner that 
the bonding strength between itself and the support substrate is lower 
the bonding strength between itself and the release layer, it is possible to 
5 peeling off and remove only the base substrate from the ceramic green 
sheet while the agglutinant layer is bonded to the release layer by 
repeating a step of peeling off the support sheet from the ceramic green 
sheet of the multi-layered unit laminated on the base substrate and 
laminating another multi-layered unit including an adhesive layer 

10 formed on the surface of the release layer on the ceramic green sheet of 
the multi-layered unit laminated on the base substrate via the 
agglutinant layer to fabricate a multi-layered block including a 
predetermined number of multi-layered units laminated on the base 
substrate and laminating the multi-layered block on the outer layer of a 

15 multi-layered ceramic capacitor or the like. Therefore, when a 
multi-layered block is to be further laminated on the multi-layered block 
laminated on the outer layer of a multi-layered ceramic capacitor or the 
like, since it is unnecessary to form an adhesive layer on the 
multi-layered block to be laminated, it is possible to efficiently 

20 manufacture a multi-layered ceramic electronic component. 

In the present invention, the dielectric paste used for forming the 
ceramic green sheet is normally prepared by kneading a dielectric raw 
material and an organic vehicle obtained by dissolving a binder into an 
organic solvent. 

25 The dielectric raw material can be selected from among various 

compounds capable of forming a composite oxide or oxide, such as a 
carbonate, nitrate, hydroxide, organic metallic compound and the like and 
mixtures thereof. The dielectric raw material is normally used in the form 



of a powder whose average particle diameter is about 0.1 pm to about 3.0 
pm. The particle diameter of the dielectric raw material is preferably 
smaller than the thickness of the ceramic green sheet. 

The binder used for preparing the organic vehicle is not 
5 particularly limited and various known binders such as ethylcellulose, 
polyvinyl butyral, acrylic resin can be used as the binder for preparing the 
organic vehicle. However, in order to make the ceramic green sheet 
thinner, a butyral system resin such as polyvinyl butyral is preferably 
employed. 

10 The organic solvent used for preparing the organic vehicle is not 

particularly limited and terpineol, butyl carbitol, acetone, toluene and the 
like can be used as the organic solvent used for preparing the organic 
vehicle. 

In the present invention, the dielectric paste may be prepared by 
15 kneading the dielectric raw material and a vehicle prepared by dissolving 
a water soluble binder therein. 

The water soluble binder used for preparing the dielectric paste is 
not particularly limited and polyvinyl alcohol, methylcellulose, 
hydroxyethylcellulose, water soluble acrylic resin, emulsion and the like 
20 may be used as the water soluble binder. 

The amounts of the respective constituents contained in the 
dielectric paste are not particularly limited and the dielectric paste may 
be prepared so as to contain about 1 weight % to about 5 weight % of a 
binder and about 10 weight % to about 50 weight % of a solvent, for 
25 example. 

As occasion demands, the dielectric paste may contain additives 
selected from among various dispersing agents, plasticizing agents, 
dielectric materials, accessory ingredient compounds, glass frits, 



insulating materials and the like. In the case of adding these additives to 
the dielectric paste, it is preferable to set the total content to be equal to 
or less than about 10 weight %. In the case where a butyral system resin 
is employed as the binder resin, it is preferable to set the content of the 
5 plasticizing agent to be about 25 weight parts to about 100 weight parts 
with respect to 100 weight parts of the binder. When the content of the 
plasticizing agent is too small, the ceramic green sheet tends to become 
brittle and on the other hand, when the content of the plasticizing agent 
is too large, the plasticizing agent oozes out and the ceramic green sheet 
10 becomes hard to handle. 

In the present invention, a ceramic green sheet is fabricated by 
applying the dielectric paste onto a first support sheet to form a coating 
layer and drying the coating layer. 

The dielectric paste is applied onto the first support sheet using an 
15 extrusion coater or wire bar coater, thereby forming a coating layer. 

As the first support sheet, a polyethylene terephthalate is 
employed, for example, and the surface of the first support sheet is coated 
with a silicon resin, an alkyd resin or the like in order to improve the 
releasability thereof. The thickness of the first support sheet is not 
20 particularly limited but it is preferable for the first support sheet to have 
a thickness of about 5 pm to about 100 pm. 

The thus formed coating layer is dried at a temperature of about 
50 °C to about 100 °C for about 1 to about 20 minutes, whereby a ceramic 
green sheet is formed on the first support sheet. 
25 In the present invention, the thickness of the ceramic green sheet 

after drying is preferably equal to or thinner than 3 pm and more 
preferably equal to or thinner than 1.5 pm. 

In the present invention, when an electrode layer of a 



multi-layered unit is to be formed, a second support sheet is prepared 
independently of the first support sheet and the second support sheet is 
coated with an electrode paste using a screen printing machine or a 
gravure printing machine, thereby forming an electrode layer. 
5 As the second support sheet, a polyethylene terephthalate is 

employed, for example, and the surface of the second support sheet is 
coated with a silicon resin, an alkyd resin or the like in order to improve 
the releasability thereof. The thickness of the second support sheet is not 
particularly limited and may be the same as or different from that of the 
10 first support sheet on which the ceramic green sheet is formed but it is 
preferable for the second support sheet to have a thickness of about 5 pm 
to about 100 pm. 

In the present invention, prior to forming an electrode layer on the 
second support sheet, a dielectric paste is first prepared and applied onto 
15 the second support sheet, whereby a release layer is formed on the second 
support sheet. 

The dielectric paste for forming the release layer preferably 
contains dielectric particles having the same composition as that of 
dielectric particles contained in the ceramic green sheet. 

20 The dielectric paste for forming the release layer contains, in 

addition to the dielectric particles, a binder, and, optionally, a plasticizing 
agent and a release agent. The size of the dielectric particles may be the 
same as that of the dielectric particles contained in the ceramic green 
sheet but is preferably smaller than that of the dielectric particles 

25 contained in the ceramic green sheet. 

Illustrative examples of binders usable for forming the release 
layer include acrylic resin, polyvinyl btxtyral, polyvinyl acetal, polyvinyl 
alcohol, poly olefin, polyurethane, polystyrene, copolymer thereof, and 



emulsion thereof. 

The binder contained in the dielectric paste for forming the release 
layer may or may not belong to the same binder group as that the binder 
contained in the ceramic green sheet belongs to but it preferably belongs 
5 to the same binder group as that the binder contained in the ceramic 
green sheet belongs to. 

The binder contained in dielectric paste for forming the release 
layer contains the binder preferably in an amount of about 2.5 weight % 
to about 200 weight % with respect to 100 weight parts of the dielectric 
10 particles, more preferably in an amount of about 5 weight parts to about 
30 weight parts, most preferably in an amount of about 8 weight parts to 
about 30 weight parts. 

The plasticizing agent contained in the dielectric paste for forming 
the release layer is not particularly limited and illustrative examples 
15 thereof include phthalate ester, adipic acid, phosphate ester, glycols and 
the like. The plasticizing agent contained in the dielectric paste for 
forming the release layer may or may not belong to the same plasticizing 
agent group as that the plasticizing agent contained in the ceramic green 
sheet belongs to. 

20 The dielectric paste for forming the release layer contains the 

plasticizing agent preferably in an amount of about 0 weight % to about 
200 weight % with respect to 100 weight parts of the binder, more 
preferably in an amount of about 20 weight parts to about 200 weight 
parts, most preferably in an amount of about 50 weight parts to about 100 

25 weight parts. 

The releasing agent contained in the dielectric paste for forming 
the release layer is not particularly limited and illustrative examples 
thereof include paraffin, wax, silicone oil and the like. 



The dielectric paste for forming the release layer contains the 
releasing agent preferably in an amount of about 0 weight % to about 100 
weight % with respect to 100 weight parts of the binder, more preferably 
in an amount of about 2 weight parts to about 50 weight parts, most 
5 preferably in an amount of about 5 weight parts to about 20 weight parts. 

In the present invention, it is preferable for the content ratio of the 
binder to the dielectric material contained in the release layer to be 
substantially equal to or lower than the content ratio of the binder to the 
dielectric material contained in the ceramic green sheet. Further, it is 

10 preferable for the content ratio of the plasticizing agent to the dielectric 
material contained in the release layer to be substantially equal to or 
higher than the content ratio of the plasticizing agent to the dielectric 
material contained in the ceramic green sheet. Moreover, it is preferable 
for the content ratio of the releasing agent to the dielectric material 

15 contained in the release layer to be higher than the content ratio of the 
releasing agent to the dielectric material contained in the ceramic green 
sheet. 

In the case where the release layer having the above described 
composition is formed, even if the ceramic green sheet is very thin, the 
20 strength of the release layer can be lower than the breaking strength of 
the ceramic green sheet and it is therefore possible to reliably prevent the 
ceramic green sheet from being destroyed when the second support sheet 
is peeled off from the release layer. 

The release layer is formed by applying the dielectric paste onto 
25 the second support sheet using a wire bar coater or the like. 

The thickness of the release layer is preferably equal to or thinner 
than that of an electrode layer to be formed thereon, more preferably 
equal to or thinner than about 60 % of the electrode layer thickness and 

10 



most preferably equal to or thinner than about 30 % of the electrode layer 
thickness. 

After the release layer has been formed, it is dried at a 
temperature of about 50 °C to about 100 °C for about 1 to about 10 
5 minutes. 

After the release layer has been dried, an electrode layer which 
will form an inner electrode layer after baking is formed on the surface of 
the release layer in a predetermined pattern. 

In the present invention, the electrode paste usable for forming the 

10 electrode layer is prepared by kneading a conductive material containing 
any of various conductive metals or alloys, any of various oxides which 
will form a conductive material containing any of various conductive 
metals or alloys after baking, an organic metal compound, resinate or the 
like, and an organic vehicle prepared by dissolving a binder in an organic 

15 solvent. 

As the conductive material used for preparing the electrode paste, 
Ni, Ni alloy or the mixture thereof is preferably used. The shape of the 
conductive material is not particularly limited. The conductive material 
particles may have a spherical shape or a scale-like shape, or the 

20 conductive material may contain spherical conductive material particles 
and scale-like conductive material particles. The average particle 
diameter of the conductive material is not particularly limited but a 
conductive material having an average particle diameter of about 0.1 pm 
to about 2 jim is normally used for preparing the electrode paste and the 

25 conductive material having an average particle diameter of about 0.2 pm 
to about 1 pm is preferably used for preparing the electrode paste. 

The binder for preparing the organic vehicle is not particularly 
limited, ethylcellulose, acrylic resin, polyvinyl butyral, polyvinyl acetal, 

11 



polyvinyl alcohol, polyolefm, polyurethane, polystyrene and the 
copolymer thereof can be used for preparing the organic vehicle and 
among these, a butyral system such as polyvinyl butyral is particularly 
preferable for preparing the organic vehicle. 
5 The electrode paste preferably contains the binder in an amount 

about 2.5 weight parts to about 20 weight parts with respect to 100 
weight parts of the conductive material. 

As the solvent, a known solvent such as terpineol, butyl carbitol, 
kerosene can be used. The content of the solvent is preferably about 20 
10 weight % to about 55 weight % with respect to the weight of the electrode 
paste. 

In order to improve adhesion property, it is preferable for the 
electrode paste to contain a plasticizing agent. 

The plasticizing agent contained in the electrode paste is not 
15 particularly limited and illustrative examples thereof include phthalate 
ester such as benzyl butyl phthalate (BBP), adipic acid, phosphate ester, 
glycols and the like. The electrode paste contains the plasticizing agent 
preferably in an amount of about 10 weight % to about 300 weight % with 
respect to 100 weight parts of the binder, more preferably in an amount of 
20 about 10 weight parts to about 200 weight parts. 

In the case where the amount of the plasticizing agent added to the 
electrode paste is too large, the strength of the electrode layer tends to be 
markedly lower. 

The electrode layer is formed by printing the surface of the release 
25 layer formed on the second support sheet with the electrode paste using a 
screen printing machine or a gravure printing machine. 

It is preferable to form the electrode layer so as to have a thickness 
of about 0.1 pm to about 5 pm and it is more preferable to form the 
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electrode layer so as to have a thickness of about 0.1 pm to about 1.5 pm. 

In the present invention, it is preferable to further print a 
dielectric paste on the surface of the release layer formed on the second 
support sheet where no electrode layer is formed using a screen printing 
5 machine or a gravure printing machine in a complementary pattern to 
that of the electrode layer, thereby forming a spacer layer. 

It is possible to form the spacer layer on the surface of the release 
layer formed on the second support sheet in a complementary pattern to 
that of the electrode layer prior to forming the electrode layer. 
10 In the present invention, the dielectric paste used for forming the 

spacer layer is prepared in a similar manner to that for preparing the 
dielectric paste for the ceramic green sheet. 

The dielectric paste used for forming the spacer layer preferably 
contains dielectric particles having the same composition as that of the 
15 dielectric particles contained in the ceramic green sheet. 

The dielectric paste used for forming the spacer layer preferably 
contains, in addition to the dielectric particles, a binder, and, optionally, a 
plasticizing agent and a release agent. The size of the dielectric particles 
may be the same as that of the dielectric particles contained in the 
20 ceramic green sheet but is preferably smaller than that of the dielectric 
particles contained in the ceramic green sheet. 

Illustrative examples of binders usable for forming the spacer 
layer include acrylic resin, polyvinyl butyral, polyvinyl acetal, polyvinyl 
alcohol, polyolefin, polyurethane, polystyrene, copolymer thereof, and 
25 emulsion thereof. 

The binder contained in dielectric paste for forming the spacer 
layer may or may not belong to the same binder group as that the binder 
contained in the ceramic green sheet belongs to but it preferably belongs 
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to the same binder group as that the binder contained in the ceramic 
green sheet belongs to. 

The binder contained in dielectric paste for forming the spacer 
layer contains the binder preferably in an amount of about 2.5 weight % 
5 to about 200 weight % with respect to 100 weight parts of the dielectric 
particles, more preferably in an amount of about 4 weight parts to about 
15 weight parts, most preferably in an amount of about 6 weight parts to 
about 10 weight parts. 

The plasticizing agent contained in the dielectric paste for forming 

10 the spacer layer is not particularly limited and illustrative examples 
thereof include phthalate ester, adipic acid, phosphate ester, glycols and 
the like. The plasticizing agent contained in the dielectric paste for 
forming the release layer may or may not belong to the same plasticizing 
agent group as that the plasticizing agent contained in the ceramic green 

15 sheet belongs to. 

The dielectric paste for forming the spacer layer contains the 
plasticizing agent preferably in an amount of about 0 weight % to about 
200 weight % with respect to 100 weight parts of the binder, more 
preferably in an amount of about 20 weight parts to about 200 weight 

20 parts, most preferably in an amount of about 50 weight parts to about 100 
weight parts. 

The releasing agent contained in the dielectric paste for forming 
the spacer layer is not particularly limited and illustrative examples 
thereof include paraffin, wax, silicone oil and the like. 
25 The dielectric paste for forming the spacer layer contains the 

releasing agent preferably in an amount of about 0 weight % to about 100 
weight % with respect to 100 weight parts of the binder, more preferably 
in an amount of about 2 weight parts to about 50 weight parts, most 
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preferably in an amount of about 5 weight parts to about 20 weight parts. 

In the present invention, it is preferable to form the electrode layer 
and the spacer layer so that ts/te is equal to or larger than 0.7 and equal to 
or smaller than 1.2, where ts is the thickness of the spacer layer and te is 
5 the thickness of the electrode layer. It is more preferable to form them so 
that ts/te is equal to or larger than 0.8 and equal to or smaller than 1.2 
and it is most preferable to form them so that ts/te is equal to or larger 
than 0.9 and equal to or smaller than 1.2. 

The electrode layer and the spacer layer are dried at a 
10 temperature of about 70 °C to about 120 °C for about 5 to about 15 
minutes. The drying conditions of the electrode layer and the spacer layer 
are not particularly limited. 

The ceramic green sheet, and the electrode layer and the spacer 
layer are bonded via an adhesive layer and a third support sheet is 
15 prepared in order to form an adhesive layer. 

As the third support sheet, a polyethylene terephthalate is 
employed, for example, and the surface of the third support sheet is 
coated with a silicon resin, an alkyd resin or the like in order to improve 
the releasability thereof. The thickness of the third support sheet is not 
20 particularly limited but it is preferable for the third support sheet to have 
a thickness of about 5 pm to about 100 pm. 

The adhesive layer is formed by coating the third support sheet 
with an adhesive agent solution. 

In the present invention, the adhesive agent solution contains a 
25 binder, and, optionally, a plasticizing agent, a release agent and an 
antistatic agent. 

The adhesive agent solution may contain dielectric particles 
having the same composition as that of dielectric particles contained in 

15 



the ceramic green sheet. In the case where the adhesive agent solution 
contains dielectric particles, it is preferable for the ratio of the weight of 
the dielectric particles to the weight of the binder to be less than the ratio 
of the weight of the dielectric particles contained in the ceramic green 
5 sheet to the weight of the binder. 

The binder contained in the adhesive agent solution preferably 
belongs to the same binder group as that the binder contained in the 
ceramic green sheet belongs to but it is not absolutely necessary for it to 
belong to the same binder group as that the binder contained in the 

10 ceramic green sheet belongs to. 

The plasticizing agent contained in the adhesive agent solution 
preferably belongs to the same plasticizing agent group as that the 
plasticizing agent contained in the dielectric paste for forming the 
ceramic green sheet belongs to but it is not absolutely necessary for it to 

15 belong to the same plasticizing agent group as that the plasticizing agent 
contained in the dielectric paste for forming the ceramic green sheet 
belongs to. 

The content of the plasticizing agent is preferably about 0 
weight % to about 200 weight % with respect to 100 weight parts of the 
20 binder, more preferably about 20 weight parts to about 200 weight parts, 
and most preferably about 50 weight parts to about 100 weight parts. 

In the present invention, the adhesive agent solution preferably 
contains an antistatic agent in an amount of 0.01 weight % to 15 weight % 
of the binder and more preferably contains an antistatic agent in an 
25 amount of 0.01 weight % to 10 weight % of the binder. 

In the present invention, the antistatic agent contained in the 
adhesive agent solution is not particularly limited insofar as it is an 
organic solvent having a hygroscopic property and illustrative examples 
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of the antistatic agent contained in the adhesive agent solution include 
ethylene glycol, polyethylene glycol, 2-3 butanediol, glycerin, an 
ampholytic surfactant such as an imidazoline system surfactant, a 
polyalkylene glycol derivative system surfactant and a carboxylic acid 
5 amidine salt system surfactant, and the like. 

Among these, an ampholytic surfactant such as an imidazoline 
system surfactant, a polyalkylene glycol derivative system surfactant or a 
carboxylic acid amidine salt system surfactant is preferable since a small 
amount thereof can prevent static charge from being generated and 

10 enable peel-off of the third support sheet from the adhesive layer with a 
small releasing force, and an imidazoline system surfactant is 
particularly preferable since it enables peel-off the third support sheet 
from the adhesive layer with a very small releasing force. 

The adhesive agent solution is applied onto the third support sheet 

15 using a bar coater, an extrusion coater, a reverse coater, a dip coater, a 
kiss coater or the like, thereby forming the adhesive layer so as to 
preferably have a thickness of about 0.02 pm to about 0.3 pm, more 
preferably have a thickness of about 0.02 pm to about 0.1 pm. In the case 
where the thickness of the adhesive layer is thinner than about 0.02 pm, 

20 the adhesion force is lowered and on the other hand, in the case where the 
thickness of the adhesive layer exceeds about 0.3 pm, defects (empty 
apaces) tend to be generated. 

The adhesive layer is dried at a temperature between room 
temperature (25 °C) and about 80 °C for about 1 to about 5 minutes, for 

25 example. The drying conditions of the adhesive layer are not particularly 
limited. 

The adhesive layer formed on the third support sheet is 
transferred onto the surfaces of the ceramic green sheet formed on the 
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first support sheet. 

When the adhesive layer is to be transferred, it is kept in contact 
with the surfaces of the ceramic green sheet formed on the first support 
sheet, and the adhesive layer and the ceramic green sheet are pressed at 
5 a temperature of about 40 °C to about 100 °C under a pressure of about 
0.2 MPa to about 15 MPa, preferably under a pressure of 0.2 MPa to 
about 6 MPa, whereby the adhesive layer is bonded onto the surface of the 
ceramic green sheet. Afterward, the third support sheet is peeled off from 
the adhesive layer. 

10 When the adhesive layer is to be transferred onto the ceramic 

green sheet, the first support sheet formed with the ceramic green sheet 
and the third support sheet formed with the adhesive layer may be 
pressed onto each other using a pressing machine or using a pair of 
pressure rollers but it is preferable to press the first support sheet and 
15 the third support sheet onto each other using a pair of pressure rollers. 

Then, the ceramic green sheet and the electrode and spacer layers 
are bonded to each other via the adhesive layer. 

The ceramic green sheet and the electrode and spacer layers are 
pressed at a temperature of about 40 °C to about 100 °C under a pressure 
20 of about 0.2 MPa to about 15 MPa, preferably under a pressure of 0.2 MPa 
to about 6 MPa, whereby the ceramic green sheet is bonded onto the 
electrode layer and spacer layer via the adhesive layer. 

Preferably, the ceramic green sheet, the adhesive layer, and the 
electrode and spacer layers are pressed onto each other using a pair of 
25 pressure rollers and the ceramic green sheet and the spacer and electrode 
layers are bonded to each other via the adhesive layer. 

When the ceramic green sheet and the electrode and spacer layers 
have been bonded to each other via the adhesive layer, the second support 
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sheet is peeled off from the release layer. 

A laminated body is thus obtained and is cut to a predetermined 
size, thereby fabricating a multi-layered unit including the ceramic green 
sheet, the adhesive layer, the electrode layer and the spacer layer and the 
5 release layert laminated on the first support sheet in this order. 

A number of the thus fabricated multi-layered units are laminated 
via the adhesive layer, thereby fabricating a multi-layered block. 

When a number of the multi-layered units are to be laminated, a 
base substrate formed with an agglutinant layer is first set on a substrate 
10 formed with a plurality of holes. 

In the present invention, the material for forming the base 
substrate is not particularly limited but it is preferable to form the base 
substrate of a plastic material such as polyethylene, polypropylene, 
polycarbonate, polyphenylene ether and polyethylene terephthalate. 
15 The thickness of the base substrate is not particularly limited 

insofar as it can support the multi-layered unit. 

The base substrate is sucked with air via the plurality of holes 
formed in the substrate, thereby being fixed at a predetermined position 
on the substrate. 

20 The agglutinant layer is formed by coating the base substrate with 

an agglutinant agent solution. 

In the present invention, the agglutinant agent solution contains a 
binder and, optionally, a plasticizing agent, a release agent and an 
antistatic agent. 

25 The agglutinant agent solution may contain dielectric particles 

having the same composition as that of dielectric particles contained in 
the ceramic green sheet. In the case where the agglutinant agent solution 
contains dielectric particles, it is preferable for the ratio of the weight of 
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the dielectric particles to the weight of the binder to be less than the ratio 
of the weight of the dielectric particles contained in the ceramic green 
sheet to the weight of the binder. 

The binder contained in the agglutinant agent solution preferably 
5 belongs to the same binder group as that the binder contained in the 
ceramic green sheet belongs to but it is not absolutely necessary for it to 
belong to the same binder group as that the binder contained in the 
ceramic green sheet belongs to. 

The plasticizing agent contained in the agglutinant agent solution 

10 preferably belongs to the same plasticizing agent group as that the 
plasticizing agent contained in the dielectric paste for forming the 
ceramic green sheet belongs to but it is not absolutely necessary for it to 
belong to the same plasticizing agent group as that the plasticizing agent 
contained in the dielectric paste for forming the ceramic green sheet 

15 belongs to. 

The content of the plasticizing agent is preferably about 0 
weight % to about 200 weight % with respect to 100 weight parts of the 
binder, more preferably about 20 weight parts to about 200 weight parts, 
and most preferably about 50 weight parts to about 100 weight parts. 

20 In the present invention, the agglutinant agent solution preferably 

contains an antistatic agent in an amount of 0.01 weight % to 15 weight % 
of the binder and more preferably contains an antistatic agent in an 
amount of 0.01 weight % to 10 weight % of the binder. 

In the present invention, the antistatic agent contained in the 

25 agglutinant agent solution is not particularly limited insofar as it is an 
organic solvent having a hygroscopic property and illustrative examples 
of the antistatic agent contained in the agglutinant agent solution include 
ethylene glycol, polyethylene glycol, 2-3 butanediol, glycerin, an 
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ampholytic surfactant such as an imidazoline system surfactant, a 
polyalkylene glycol derivative system surfactant and a carboxylic acid 
amidine salt system surfactant, and the like. 

Among these, an ampholytic surfactant such as an imidazoline 
5 system surfactant, a polyalkylene glycol derivative system surfactant and 
a carboxylic acid amidine salt system surfactant is preferable since a 
small amount thereof can prevent static charge from being generated and 
enable peel-off of the third support sheet from the agglutinant layer with 
a small releasing force and an imidazoline system surfactant is 

10 particularly preferable since it enables peel-off of the third support sheet 
from the agglutinant layer with a very small releasing force. 

In the present invention, the agglutinant layer is formed on the 
base substrate so that the bonding strength between the agglutinant 
layer and the base substrate is higher than the bonding strength between 

15 the first support sheet and the ceramic green sheet of the multi-layered 
unit and lower than the bonding strength between the agglutinant layer 
and the release layer of the multi-layered unit. 

In the present invention, the ceramic green sheet is preferably 
formed on the surface of the first support sheet so that the bonding 

20 strength between the first support sheet and the ceramic green sheet of 
the multi-layered unit is 5 to 20 mN/cm and the agglutinant layer is 
preferably formed on the surface of the base substrate so that the bonding 
strength between the agglutinant layer and the base substrate is 20 to 
350 mN/cm and that the bonding strength between the agglutinant layer 

25 and the release layer of the multi-layered unit is equal to or higher than 
350 mN/cm. 

In the present invention, the agglutinant layer is preferably 
formed on the base substrate so as to have a thickness of 0.01 pm to 0.3 
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jim. In the case where the thickness of the agglutinant layer is thinner 
than 0.01 pm, the bonding strength between the base substrate and the 
release layer of the multi-layered unit becomes too low and it becomes 
difficult to laminate multi-layered units. On the other hand, in the case 
5 where the thickness of the agglutinant layer exceeds 0.3 pm, when a 
ceramic green chip fabricated by laminating the multi-layered units is 
baked, empty spaces are produced in the agglutinant layer and 
electrostatic capacitance of a multi-layered ceramic electronic component 
becomes lower. 

10 The agglutinant layer is dried at a temperature between room 

temperature (25 °C) and about 80 °C for about 1 to about 5 minutes, for 
example. The drying conditions of the agglutinant layer are not 
particularly limited. 

When multi-layered units are to be laminated, the surface of the 

15 release layer of the multi-layered unit is brought into contact with the 
surface of the agglutinant layer formed on the surface of the base 
substrate to form a laminated body and the laminated body is pressed, 
whereby the multi-layered unit is bonded onto the surface of the 
agglutinant layer. 

20 When the multi-layered unit has been bonded onto the surface of 

the agglutinant layer and laminated thereon, the first support sheet is 
peeled off from the ceramic green sheet of the multi-layered unit. 

Here, since the agglutinant layer is formed on the base substrate 
so that the bonding strength between the agglutinant layer and the base 

25 substrate is higher than the bonding strength between the first support 
sheet and the ceramic green sheet of the multi-layered unit and lower 
than the bonding strength between the agglutinant layer and the release 
layer of the multi-layered unit, only the first support sheet can be easily 
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peeled off from the ceramic green sheet. 

When the first support sheet has been peeled off from the 
multi-layered unit laminated on the base substrate, a new multi-layered 
unit is further laminated on the multi-layered unit laminated on the base 
5 substrate. 

When a new multi-layered unit is to be further laminated on the 
multi-layered unit laminated on the base substrate, similarly to the case 
where the adhesive layer formed on the third support sheet is transferred 
onto the surface of the ceramic green sheet, an adhesive layer is first 
10 formed on the third support sheet and the adhesive layer is transferred 
onto the surface of the release layer of the new multi-layered unit to be 
laminated. 

Then, the multi-layered unit is positioned so that the surface of the 
adhesive layer transferred onto the surface of the release layer comes into 

15 contact with the surface of the ceramic green sheet of the multi-layered 
unit laminated on the agglutinant layer of the base substrate to form a 
laminated body and the laminated body is pressed, whereby the new 
multi-layered unit is laminated on the multi-layered unit laminated on 
the agglutinant layer of the base substrate. 

20 The first support sheet of the newly laminated multi-layered unit 

is then peeled off from the ceramic green sheet. 

Similarly to the above, a predetermined number of the 
multi-layered units are laminated on the agglutinant layer of the base 
substrate, thereby fabricating a multi-layered block. 

25 Thus, when a predetermined number of multi-layered blocks to be 

included in a multi-layered ceramic electronic component have been 
fabricated, the multi-layered blocks are laminated on a substrate such as 
the outer layer of a multi-layered ceramic capacitor. 
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The multi-layered block laminated on the base substrate is 
positioned so that the surface of the ceramic green sheet of the 
multi-layered unit last laminated on the multi-layered block comes into 
contact with the adhesive layer formed on the outer layer of a 
5 multi-layered ceramic capacitor or the like to form a laminated body and 
the laminated body is pressed, thereby laminating the multi-layered block 
on the substrate such as the outer layer of a multi-layered ceramic 
capacitor. 

When the multi-layered block has been laminated on the substrate 
10 such as the outer layer of a multi-layered ceramic capacitor, the base 
substrate is peeled off from the multi-layered block. 

Here, since the agglutinant layer is formed on the base substrate 
so that the bonding strength between the agglutinant layer and the base 
substrate is higher than the bonding strength between the first support 
15 sheet and the ceramic green sheet of the multi-layered unit and lower 
than the bonding strength between the agglutinant layer and the release 
layer of the multi-layered unit, the base substrate can alone be easily 
peeled off from the multi-layered block. 

When the base substrate has been peeled off from the 
20 multi-layered block laminated on the substrate such as an outer layer of a 
multi-layered ceramic capacitor, a new multi-layered block laminated on 
the base substrate is further laminated on the multi-layered block 
laminated on the substrate such as the outer layer of a multi-layered 
ceramic capacitor. 

25 Here, when the base substrate was peeled off from the 

multi-layered block, since only the base substrate was peeled off and the 
agglutinant layer was left on the multi-layered block, when a new 
multi-layered block laminated on the base substrate is to be further 
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laminated on the multi-layered block laminated on the substrate such as 
the outer layer of a multi-layered ceramic capacitor, it is unnecessary to 
form an adhesive layer and it is therefore possible to efficiently laminate 
the mult i- layered blocks. 
5 When a new multi-layered block is to be laminated, the new 

multi-layered block laminated on the base substrate is positioned so that 
the surface of the ceramic green sheet of the multi-layered unit last 
laminated on the multi-layered block comes into contact with the 
agglutinant layer of the multi-layered block laminated on the outer layer 

10 of a multi-layered ceramic capacitor or the like to form a laminated body 
and the laminated body is pressed, thereby laminating the new 
multi-layered block on the multi-layered block laminated on the substrate 
such as the outer layer of a multi-layered ceramic capacitor. 

Similarly to the above, multi-layered blocks are laminated and a 

15 predetermined number of the multi-layered blocks to be included in the 
multi-layered ceramic electronic component are laminated. 

The above and other objects and features of the present invention 
will become apparent from the following description made with reference 
to the accompanying drawings. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic partial cross- sectional view showing how a 
ceramic green sheet is formed on a first support sheet. 

Figure 2 is a schematic partial cross-sectional view showing a 
25 second support sheet formed with a release layer and an electrode layer 
on the surface thereof. 

Figure 3 is a schematic partial cross-sectional view showing how 
an electrode layer and a spacer layer are formed on the surface of a 
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release layer. 

Figure 4 is a schematic partial cross-sectional view showing an 
adhesive layer sheet obtained by forming an adhesive layer on the surface 
of a third support sheet. 
5 Figure 5 is a schematic cross-sectional view showing a preferred 

embodiment of an adhering and peeling apparatus for bonding an 
adhesive layer formed on a third support sheet onto the surfaces of a 
ceramic green sheet formed on a first support sheet and peeling off the 
third support sheet from the adhesive layer. 
10 Figure 6 is a schematic cross- sectional view showing a preferred 

embodiment of an adhering apparatus for bonding an electrode layer and 
a spacer layer onto the surface of a ceramic green sheet via an adhesive 
layer. 

Figure 7 is a schematic cross-sectional view showing a 
15 multi-layered unit obtained by laminating a ceramic green sheet, an 
adhesive layer, an electrode layer, a spacer layer, and a release layer on a 
first support sheet. 

Figure 8 is a schematic partial cross-sectional view showing a first 
step of a lamination process of multi-layered units. 
20 Figure 9 is a schematic partial cross- sectional view showing a 

second step of a lamination process of multi-layered units. 

Figure 10 is a schematic partial cross-sectional view showing a 
third step of a lamination process of multi-layered units. 

Figure 11 is a schematic partial cross- sectional view showing a 
25 fourth step of a lamination process of multi-layered units. 

Figure 12 is a schematic partial cross- sectional view showing a 
fifth step of a lamination process of multi-layered units. 

Figure 13 is a schematic partial cross- sectional view showing a 
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first step of a lamination process of for laminating a multi-layered block 
laminated on a base substrate fixed to a substrate on an outer layer of a 
multi-layered ceramic capacitor. 

Figure 14 is a schematic partial cross- sectional view showing a 
5 second step of a lamination process of for laminating a multi-layered 
block laminated on a base substrate fixed to a substrate on an outer layer 
of a multi-layered ceramic capacitor. 

Figure 15 is a schematic partial cross-sectional view showing a 
third step of a lamination process of for laminating a multi-layered block 
10 laminated on a base substrate fixed to a substrate on an outer layer of a 
multi-layered ceramic capacitor. 

Figure 16 is a schematic partial cross -sectional view showing a 
fourth step of a lamination process of for laminating a multi-layered block 
laminated on a base substrate fixed to a substrate on an outer layer of a 
15 multi-layered ceramic capacitor. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A method for manufacturing a multi-layered ceramic capacitor 
which is a preferred embodiment of the present invention will now be 
20 described with reference to accompanying drawings. 

When a multi-layered ceramic capacitor is to be manufactured, a 
dielectric paste is first prepared in order to fabricate a ceramic green 
sheet. 

The dielectric paste is normally prepared by kneading a dielectric 
25 raw material and an organic vehicle obtained by dissolving a binder into 
an organic solvent. 

The resultant dielectric paste is applied onto a first support sheet 
using an extrusion coater or wire bar coater, thereby forming a coating 
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layer. 

As the first support sheet, a polyethylene terephthalate sheet is 
employed, for example, and the surface of the first support sheet is coated 
with a silicon resin, an alkyd resin or the like in order to improve the 
5 releasability thereof. The thickness of the first support sheet is not 
particularly limited but it is preferable for the first support sheet to have 
a thickness of about 5 pm to about 100 pm. 

The thus formed coating layer is dried at a temperature of about 
50 °C to about 100 °C for about 1 to about 20 minutes, whereby a ceramic 
10 green sheet is formed on the first support sheet. 

The thickness of the ceramic green sheet after drying is preferably 
equal to or thinner than 3 jim and more preferably equal to or thinner 
than 1.5 pm. 

Figure 1 is a schematic partial cross-sectional view showing how 
15 the ceramic green sheet is formed on the first support sheet. 

Actually, the first support sheet 1 is long and the ceramic green 
sheet 2 is continuously formed on the long first support sheet 1. 

On other hand, a second support sheet is prepared independently 
of the first support sheet 1 and a release layer and an electrode layer are 
20 formed on the second support sheet. 

Figure 2 is a schematic partial cross-sectional view showing a 
second support sheet 4 formed with a release layer 5 and an electrode 
layer 6 on the surface thereof. 

Actually, the second support sheet 4 is long and the release layer 5 
25 is continuously formed on the surface of the second support sheet 4 and 
the electrode layer 6 is formed on the surface of the release layer 5 in a 
predetermined pattern. 

When the release layer 5 is to be formed on surface of the second 
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support sheet 4, a dielectric paste for forming the release layer 5 is 
prepared in a similar manner to that for forming the ceramic green sheet 
2. 

A dielectric paste for forming the release layer 5 preferably 
5 contains dielectric particles having the same composition as that of 
dielectric particles contained in the ceramic green sheet 2. 

The binder contained in the dielectric paste for forming the release 
layer 5 may or may not belong to the same binder group as that the binder 
contained in the ceramic green sheet 2 belongs to but it preferably belongs 

10 to the same binder group as that the binder contained in the ceramic 
green sheet 2 belongs to. 

When the dielectric paste has been prepared in this manner, the 
surface of the second support sheet 4 is coated with the dielectric paste 
using a wire bar coater (not shown), thereby forming the release layer 5. 

15 The thickness of the release layer 5 is preferably equal to or 

thinner than that of an electrode layer 6 to be formed thereon, more 
preferably equal to or thinner than about 60 % of the electrode layer 
thickness and most preferably equal to or thinner than about 30 % of the 
electrode layer thickness. 

20 As the second support sheet 4, a polyethylene terephthalate sheet 

is employed, for example, and the surface of the second support sheet is 
coated with a silicon resin, an alkyd resin or the like in order to improve 
the releasability thereof. The thickness of the second support sheet 4 is 
not particularly limited and may be the same as or different from that of 

25 the first support sheet 1 on which the ceramic green sheet 2 is formed but 
it is preferable for the second support sheet 4 to have a thickness of about 
5 pm to about 100 pm. 

After the release layer 5 has been formed, the release layer 5 is 
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dried at a temperature of about 50 °C to about 100 °C for about 1 to about 
10 minutes. 

In this embodiment, the release layer 5 is formed on the surface of 
the second support sheet 4 so that the bonding strength between the 
5 second support sheet 4 and the release layer 5 is 5 to 20 mN/cm. 

After the release layer 5 has been dried, an electrode layer 6 which 
will form an inner electrode layer after baking is formed on the surface of 
the release layer 5 in a predetermined pattern. 

It is preferable to form the electrode layer 6 so as to have a 
10 thickness of about 0.1 pm to about 5 pm and it is more preferable to form 
the electrode layer so as to have a thickness of about 0.1 pm to about 1.5 
pm. 

When the electrode layer 6 is to be formed on the release layer 5, 
an electrode paste is first prepared by kneading a conductive material 

15 containing any of various conductive metals or alloys, any of various 
oxides which will form a conductive material containing any of various 
conductive metals or alloys after baking, an organic metal compound, 
resinate or the like, and an organic vehicle prepared by dissolving a 
binder in an organic solvent. 

20 As the conductive material used for preparing the electrode paste, 

Ni, Ni alloy or a mixture thereof is preferably used. 

The average particle diameter of the conductive material is not 
particularly limited but a conductive material having an average particle 
diameter of about 0.1 pm to about 2 pm is normally used for preparing the 

25 electrode paste and a conductive! material having an average particle 
diameter of about 0.2 pm to about 1 pm is preferably used for preparing 
the electrode paste. 

The electrode layer 6 is formed by printing the surface of the 
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release layer formed on the second support sheet with the electrode paste 
on using a screen printing machine or a gravure printing machine. 

After forming the electrode layer 6 having the predetermined 
pattern on the surface of the release layer 5 using a screen printing 
5 process or a gravure printing process, a spacer layer is formed on the 
surface of the release layer 5 where no electrode layer 6 is formed in a 
complementary pattern to that of the electrode layer 6. 

Figure 3 is a schematic partial cross-sectional view showing how 
the electrode layer 6 and the spacer layer 7 are formed on the surface of 
10 the release layer 5. 

The spacer layer 7 can be formed on regions of the release layer 5 
other than regions where the electrode layer 6 will be formed prior to 
forming the electrode layer 6 on the surface of the release layer 5. 

When the spacer layer 7 is to be formed, a dielectric paste having a 
15 similar composition to that of the dielectric paste used for forming the 
ceramic green sheet is prepared and a screen printing process or a 
gravure printing process is used to print the dielectric paste on the 
surface of the release layer 5 where no electrode layer 6 is formed in a 
complementary pattern to that of the electrode layer 6. 
20 In this embodiment, the spacer layer 7 is formed on the release 

layer 5 so that ts/te is equal to 1.1, where ts is the thickness of the spacer 
layer 7 and te is the thickness of the electrode layer 6. 

In this embodiment, the ceramic green sheet 2, and the electrode 
layer 6 and the spacer layer 7 are bonded via an adhesive layer and a 
25 third support sheet is further prepared independently of the first support 
sheet 1 on which the ceramic green sheet 2 is formed and the second 
support sheet 4 on which the electrode layer 6 and the spacer layer 7 are 
formed and an adhesive layer is formed on the third support sheet, 
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thereby fabricating an adhesive layer sheet. 

Figure 4 is a schematic partial cross-sectional view showing the 
adhesive layer sheet 11 in which an adhesive layer 10 is formed on the 
surface of a third support sheet 9. 
5 Actually, the third support sheet 9 is long and the adhesive layer 

10 is continuously formed on the long third support sheet 9. 

As the third support sheet 9, a polyethylene terephthalate sheet is 
employed, for example, and the surface of the third support sheet 9 is 
coated with a silicon resin, an alkyd resin or the like in order to improve 
10 the releasability thereof. The thickness of the third support sheet 9 is not 
particularly limited but it is preferable for the third support sheet 9 to 
have a thickness of about 5 pm to about 100 jim. 

When the adhesive layer 10 is to be formed, an adhesive agent 
solution is first prepared. 
15 In this embodiment, the adhesive agent solution contains a binder, 

and, optionally, a plasticizing agent, a release agent and an antistatic 
agent. 

The adhesive agent solution may contain dielectric particles 
having the same composition as that of dielectric particles contained in 

20 the ceramic green sheet. In the case where the adhesive agent solution 
contains dielectric particles, it is preferable for the ratio of the weight of 
the dielectric particles to the weight of the binder to be less than the ratio 
of the weight of the dielectric particles contained in the ceramic green 
sheet to the weight of the binder. 

25 The binder contained in the adhesive agent solution preferably 

belongs to the same binder group as that the binder contained in the 
ceramic green sheet belongs to but it is not absolutely necessary for it to 
belong to the same binder group as that the binder contained in the 
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ceramic green sheet belongs to. 

The plasticizing agent contained in the adhesive agent solution 
preferably belongs to the same plasticizing agent group as that the 
plasticizing agent contained in the dielectric paste for forming the 
5 ceramic green sheet belongs to but it is not absolutely necessary for it to 
belong to the same plasticizing agent group as that the plasticizing agent 
contained in the dielectric paste for forming the ceramic green sheet 
belongs to. 

The content of the plasticizing agent is preferably about 0 
10 weight % to about 200 weight % with respect to 100 weight parts of the 
binder, more preferably about 20 weight parts to about 200 weight parts, 
and most preferably about 50 weight parts to about 100 weight parts. 

In this embodiment, the adhesive agent solution contains an 
antistatic agent in an amount of 0.01 weight % to 15 weight % of the 
15 binder. 

In this embodiment, as the antistatic agent, an imidazoline system 
surfactant is employed. 

The thus prepared adhesive agent solution is applied onto the 
third support sheet 9 using a bar coater, an extrusion coater, a reverse 
20 coater, a dip coater, a kiss coater or the like, thereby forming the adhesive 
layer 10 so as to preferably have a thickness of about 0.02 pm to about 0.3 
pm, more preferably have a thickness of about 0.02 pm to about 0.1 pm. 
In the case where the thickness of the adhesive layer 10 is thinner than 
about 0.02 pm, the adhesion force is lowered and, on the other hand, in 
25 the case where the thickness of the adhesive layer 10 exceeds about 0.3 
pm, defects (empty spaces) tend to be generated. 

The adhesive layer 10 is dried at a temperature between room 
temperature (25 °C) and about 80 °C for about 1 to about 5 minutes. The 
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drying conditions of the adhesive layer 10 are not particularly limited. 

Figure 5 is a schematic cross- sectional view showing a preferred 
embodiment of an adhering and peeling apparatus for bonding the 
adhesive layer 10 formed on the third support sheet 9 onto the surfaces of 
5 the ceramic green sheet 2 formed on the first support sheet 1 and peeling 
off the third support sheet 9 from the adhesive layer 10. 

As shown in Figure 5, the adhering and peeling apparatus 
according to this embodiment includes a pair of pressure rollers 15, 16 
whose temperature is held at about 40 °C to about 100 °C. 

10 As shown in Figure 5, the third support sheet 9 formed with the 

adhesive layer 10 is fed to a portion between the pair of pressure rollers 
15, 16 from an obliquely upper location in such a manner that the third 
support sheet 9 is wound around part of the upper pressure roller 15 by a 
tensile force applied to the third support sheet 9. On the other hand, the 

15 first support sheet 1 formed with the ceramic green sheet 2 is fed to a 
portion between the pair of pressure rollers 15, 16 in a substantially 
horizontal direction in such a manner that the first support sheet 1 comes 
into contact with the lower pressure roller 16 and the ceramic green sheet 
2 comes into contact with the adhesive layer 10 formed on the third 

20 support sheet 9. 

The feed rates of the first support sheet 1 and the third support 
sheet 9 are set to 2 m/sec, for example, and the nip pressure between the 
pair of pressure rollers 15, 16 is preferably set between about 0.2 MPa 
and about 15 MPa and more preferably between about 0.2 Mpa and about 

25 6 Mpa. 

As a result, the adhesive layer 10 formed on the third support 
sheet 9 is bonded to the surfaces of the ceramic green sheet 2 formed on 
the first support sheet 1. 
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As shown in Figure 5, the third support sheet 9 formed with the 
adhesive layer 10 is fed obliquely upward from the portion between the 
pair of pressure rollers 15, 16 and the third support sheet 9 is peeled off 
from the adhesive layer 10 bonded to the ceramic green sheet 2. 
5 When the third support sheet 9 is peeled off from the adhesive 

layer 10, if static charge should be generated so that dust attaches to the 
adhesive layer 10 and the adhesive layer 10 is attracted to third support 
sheet 9, it would become difficult to peel off the third support sheet 9 from 
the adhesive layer 10. However, in this embodiment, the adhesive layer 

10 10 contains an imidazoline system surfactant in an amount of 0.01 
weight % to 15 weight % of the binder, so that generation of static charge 
can be effectively prevented. 

When the adhesive layer 10 has been bonded to the surface of the 
ceramic green sheet 2 formed on the first support sheet 1 and the third 

15 support sheet 9 has been peeled off from the adhesive layer 10 in this 
manner, the ceramic green sheet 2 is bonded onto the surfaces of the 
electrode layer 6 and the spacer layer 7 formed on the second support 
sheet 4 via the adhesive layer 10. 

Figure 6 is a schematic cross-sectional view showing a preferred 

20 embodiment of an adhering apparatus for bonding the electrode layer 6 
and the spacer layer 7 onto the surface of the ceramic green sheet 2 via 
the adhesive layer 10. 

As shown in Figure 6, the adhering apparatus according to this 
embodiment includes a pair of pressure rollers 17, 18 whose temperature 

25 is held at about 40 °C to about 100 °C. The second support sheet 4 formed 
with the electrode layer 6, the spacer layer 7 and the adhesive layer 10 is 
fed to a portion between the pair of pressure rollers 17, 18 in such a 
manner that the second support sheet 4 comes into contact with the upper 
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pressure roller 17 and, on the other hand, the first support sheet 1 formed 
with the ceramic green sheet 2 is fed to the portion between the pair of 
pressure rollers 17, 18 in such a manner that the first support sheet 1 
comes into contact with the lower pressure roller 18. 
5 In this embodiment, the pressure roller 17 is constituted as a 

metal roller and the pressure roller 18 is constituted as a rubber roller. 

The feed rates of the first support sheet 1 and the second support 
sheet 4 and are set to 2 m/sec, for example, and the nip pressure between 
the pair of pressure rollers 15, 16 is preferably set between about 0.2 MPa 
10 and about 15 MPa and more preferably between about 0.2 Mpa and about 
6 Mpa. 

In this embodiment, since the ceramic green sheet 2 and the 
electrode and spacer layers 6, 7 are bonded to each other via the adhesive 
layer 10 and, unlike in the conventional process, they are not bonded 

15 utilizing the agglutinant forces of binders contained in the ceramic green 
sheet 2, the electrode layer 6 and spacer layer 7 or the deformation of the 
ceramic green sheet 2, the electrode layer 6 and the spacer layer 7, it is 
possible to bond the ceramic green sheet 2 and the electrode and the 
spacer layers 6, 7 with a low pressure such as about 0.2 MPa to about 15 

20 Mpa. 

Therefore, since it is possible to prevent the ceramic green sheet 2, 
the electrode layer 6 and the spacer layer 7 from deforming, a 
multi-layered ceramic capacitor can be manufactured with high accuracy 
by laminating the thus formed laminated bodies including the ceramic 
25 green sheet 2, the electrode layer 6 and the spacer layer 7. 

Further, in this embodiment, the electrode layer 6, and the spacer 
layer 7 whose density is lower than that of the electrode layer 6 and 
whose compression ratio is higher than that of the electrode layer 6, are 
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formed so that ts/te is equal to 1.1, the spacer layer 7 is compressed by the 
pressure applied when the electrode layer 6 and the spacer layer 7 are 
transferred onto the ceramic green sheet 2 via the adhesive layer 10, so 
that the ceramic green sheet 2, and the electrode and spacer layers 6, 7 
5 can be reliably bonded to each other via the adhesive layer 10. Therefore, 
it is possible to reliably prevent the electrode layer 6 from peeling off from 
the ceramic green sheet 2 together with the second support sheet 4 when 
the second support sheet 4 is peeled off. 

Furthermore, in this embodiment, since the electrode layer 6 

10 formed on the second support sheet 4 is bonded onto the surface of the 
ceramic green sheet 2 via the adhesive layer 10 after the electrode layer 6 
has been dried, unlike in the case where the electrode layer 6 is formed by 
printing an electrode paste on the surface of the ceramic green sheet 2, 
the electrode paste neither dissolves nor swells the binder contained in 

15 the ceramic green sheet 2 and the electrode paste does not seep into the 
ceramic green sheet 2. It is therefore possible to form the electrode layer 6 
on the surface of the ceramic green sheet 2. 

When the electrode layer 6 and the spacer layer 7 formed on the 
second support sheet 4 have been bonded onto the ceramic green sheet 2 

20 formed on the first support sheet 1 via the adhesive layer 10 in this 
manner, the second support sheet 4 is peeled off from the release layer 5. 

Thus, a laminated body in which the ceramic green sheet 2, the 
adhesive layer 10, the electrode layer 6, the spacer layer 7 and the release 
layer 5 are laminated on the first support sheet 1 is obtained. 

25 The thus obtained laminated body is cut to a predetermined size, 

thereby fabricating a multi-layered unit having a predetermined size and 
including the ceramic green sheet 2, the adhesive layer 10, the electrode 
layer 6, the spacer layer 7 and the release layer 5 laminated on the first 
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support sheet 1. 

Figure 7 is a schematic cross- sectional view showing 
multi-layered unit 20 cut to a predetermined size in this manner. 

As shown in Figure 7, the multi-layered unit 20 is formed on the 
5 first support sheet 1 and includes the ceramic green sheet 2, the adhesive 
layer 10, the electrode layer 6, the spacer layer 7 and the release layer 5. 

Similarly to the above, ceramic green sheets 2, adhesive layers 10, 
electrode layers 6, spacer layers 7 and release layers 5 are laminated on 
the surfaces of other first support sheets 1 so as to fabricate a number of 
10 the multi-layered units 20 each including ceramic green sheet 2, the 
adhesive layer 10, the electrode layer 6, the spacer layer 7 and the release 
layer 5. 

A number of the thus fabricated multi-layered units 20 are 
laminated via the adhesive layer 10 transferred onto the surface of the 
15 release layer 5 of each of the multi-layered units 20, thereby a 
multi-layered ceramic capacitor is manufactured. 

Figure 8 is a schematic partial cross-sectional view showing a first 
step of a lamination process of the multi-layered units 20. 

As shown in Figure 8, when a number of the multi-layered units 20 
20 are to be laminated, a base substrate 28 formed with an agglutinant layer 
27 on the surface thereof is first set on a substrate 25 formed with a 
number of holes 26. 

As the base substrate 28, a polyethylene terephthalate film or the 
like is employed. 

25 In this embodiment, the agglutinant layer 27 is formed on the base 

substrate 28 so that the bonding strength between the agglutinant layer 
27 and the base substrate 28 is higher than the bonding strength between 
the first support sheet 1 and the ceramic green sheet 2 of the 

38 



multi-layered unit 20 and lower than the bonding strength between the 
agglutinant layer 27 and the release layer 5 of the multi-layered unit 20. 

In this embodiment, the agglutinant layer 27 is formed on the base 
substrate 28 so that the bonding strength between the agglutinant layer 
5 27 and the base substrate 28 is 20 to 350 mN/cm and that the bonding 
strength between the agglutinant layer 27 and the release layer 5 of the 
multi-layered unit 20 is equal to or higher than 350 mN/cm. 

The agglutinant layer 27 is formed by coating the base substrate 
28 with an agglutinant agent solution. 
10 In this embodiment, the agglutinant agent solution contains a 

binder, a plasticizing agent and an antistatic agent, and, optionally, a 
release agent. 

The agglutinant agent solution contains a binder belonging to the 
same binder group as that the binder contained in the dielectric paste for 

15 forming the ceramic green sheet 2 belongs to and contains a plasticizing 
agent belonging to the same plasticizing agent group as that the 
plasticizing agent contained in the dielectric paste for forming the 
ceramic green sheet 2 belongs to. 

The agglutinant agent solution contains an imidazoline system 

20 surfactant in an amount of 0.01 weight % to 15 weight % of the binder. 

In this embodiment, the agglutinant layer 27 has a thickness of 
0.01 jim to 0.3 pm. In the case where the thickness of the agglutinant 
layer 27 is thinner than 0.01 pm, the bonding strength between the base 
substrate 28 and the release layer 5 of the multi-layered unit 20 becomes 

25 too low and it becomes difficult to laminate multi-layered units 20. On the 
other hand, in the case where the thickness of the agglutinant layer 27 
exceeds 0.3 pm, when a ceramic green chip fabricated by laminating the 
multi-layered units is baked, empty spaces are produced in the 
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agglutinant layer 27 and electrostatic capacitance of a multi-layered 
ceramic electronic component becomes lower. 

The base substrate 28 is sucked with air via the plurality of holes 
26 formed in the substrate 25, thereby fixing it at a predetermined 
5 position on the substrate 25. 

Figure 9 is a schematic partial cross-sectional view showing a 
second step of the lamination process of the multi-layered units 20. 

As shown in Figure 9, the multi-layered unit 20 is positioned so 
that the surface of the release layer 5 comes into contact with the surface 
10 of the agglutinant layer 27 formed on the base substrate 28 and a 
pressure is applied onto the second support sheet 4 of the multi-layered 
units 20 using a pressing machine or the like. 

As a result, the multi-layered unit 20 is bonded onto the base 
substrate 28 fixed on the substrate 25 via the agglutinant layer 27 to be 
15 laminated thereon. 

Figure 10 is a schematic partial cross- sectional view showing a 
third step of the lamination process of the multi-layered units 20. 

When the multi-layered unit 20 has been bonded onto the base 
substrate 28 fixed on the substrate 25 via the agglutinant layer 27 to be 
20 laminated thereon, the first support sheet 1 is peeled off from the ceramic 
green sheet 2 of the multi-layered units 20, as shown in Figure 10. 

In this embodiment, the ceramic green sheet 2 is formed on the 
surface of the first support sheet 1 so that the bonding strength between 
the first support sheet 1 and the ceramic green sheet 2 of the 
25 multi-layered unit 20 is 5 to 20 mN/cm and the agglutinant layer 27 is 
formed on the surface of the base substrate 28 so that the bonding 
strength between the agglutinant layer 27 and the base substrate 28 is 20 
to 350 mN/cm and that the bonding strength between the agglutinant 



layer 27 and the release layer 5 of the multi-layered unit 20 is equal to or 
higher than 350 mN/cm. Therefore, since the agglutinant layer 27 is 
formed on the surface of the base substrate 28 so that the bonding 
strength between the agglutinant layer 27 and the base substrate 28 is 
5 higher than the bonding strength between the first support sheet 1 and 
the ceramic green sheet 2 of the multi-layered unit 20 and lower than the 
bonding strength between the agglutinant layer 27 and the release layer 
5 of the multi-layered unit 20, it is possible to easily peel off only the first 
support sheet from the multi-layered unit 20 bonded onto the agglutinant 
10 layer 27. 

When the first support sheet 1 has been peeled off from the 
ceramic green sheet 2 of the multi-layered unit 20 in this manner, a new 
multi-layered unit 20 is further laminated on the ceramic green sheet 2 of 
the multi-layered unit 20 laminated on the base substrate 28 fixed to the 
15 substrate 25 via the agglutinant layer 27. 

Prior to newly laminating the multi-layered unit 20, the adhesive 
layer 10 formed on the third support sheet 9 is transferred onto the 
surface of the release layer 5 of the multi-layered unit 20 to be newly 
laminated. 

20 More specifically, similarly to the case where the adhesive layer 10 

of the adhesive layer sheet 11 is transferred onto the surfaces of the 
ceramic green sheet 2 formed on the first support sheet 1, the adhesive 
layer 10 of the adhesive layer sheet 11 is transferred onto the surface of 
the release layer 5 of the multi-layered unit 20 to be newly laminated. 

25 Figure 11 is a schematic partial cross-sectional view showing a 

fourth step of the lamination process of the multi-layered units 20. 

As shown in Figure 11, the new multi-layered unit 20 is positioned 
so that the surface of the adhesive layer 10 transferred onto the release 
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layer 5 comes into contact with the surface of the ceramic green sheet 2 of 
the multi-layered unit 20 bonded onto the agglutinant layer 27 and 
pressure is applied to the new multi-layered unit 20 using a pressing 
machine or the like. 
5 As a result, the new multi-layered unit 20 is laminated on the 

multi-layered unit 20 bonded onto the agglutinant layer 27 via the 
adhesive layer 10 transferred onto the release layer 5. 

Figure 12 is a schematic partial cross- sectional view showing a 
fifth step of the lamination process of the multi-layered units 20. 

10 When the new multi-layered unit 20 has been laminated on the 

multi-layered unit 20 bonded onto the agglutinant layer 27 via the 
adhesive layer 10 transferred onto the release layer 5, the first support 
sheet 1 of the new multi-layered unit 20 is peeled off from the ceramic 
green sheet 2 of the multi-layered unit 20, as shown in Figure 12. 

15 In this embodiment, the ceramic green sheet 2 is formed on the 

surface of the first support sheet 1 so that the bonding strength between 
the first support sheet 1 and the ceramic green sheet 2 of the 
multi-layered unit 20 is 5 to 20 mN/cm and the agglutinant layer 27 is 
formed on the surface of the base substrate 28 so that the bonding 

20 strength between the agglutinant layer 27 and the base substrate 28 is 20 
to 350 mN/cm and that the bonding strength between the agglutinant 
layer 27 and the release layer 5 of the multi-layered unit 20 is equal to or 
higher than 350 mN/cm. Therefore, since the agglutinant layer 27 is 
formed on the surface of the base substrate 28 so that the bonding 

25 strength between the agglutinant layer 27 and the base substrate 28 is 
higher than the bonding strength between the first support sheet 1 and 
the ceramic green sheet 2 of the multi-layered unit 20 and lower than the 
bonding strength between the agglutinant layer 27 and the release layer 



5 of the multi-layered unit 20 and the newly laminated multi-layered unit 
20 is bonded onto the multi-layered unit 20 bonded onto the agglutinant 
layer 27 by the adhesive layer 10, it is possible to easily peel off only the 
first support sheet 1 from the multi-layered unit 20 bonded onto the 
agglutinant layer 27. 

Similarly to the above, multi-layered units 20 are sequentially 
laminated and a predetermined number of multi-layered units 20 are 
laminated on the base substrate 28 fixed to the substrate 25, thereby 
fabricating a multi-layered block. 

When a predetermined number of the multi-layered units 20 have 
been laminated on the base substrate 28 fixed to the substrate 25, thereby 
fabricating the multi-layered block, the multi-layered block fabricated by 
laminating a predetermined number of the multi-layered units 20 on the 
base substrate 28 fixed to the substrate 25 is laminated on an outer layer 
of a multi layered ceramic capacitor. 

Figure 13 is a schematic partial cross- sectional view showing a 
first step of a lamination process of for laminating the multi-layered block 
laminated on the base substrate 28 fixed to the substrate 25 on the outer 
layer of the multi-layered ceramic capacitor. 

As shown in Figure 13, an outer layer 33 formed with an adhesive 
layer 10 is set on a base 30 formed with a number of holes 31. 

The outer layer 33 is sucked with air via the number of the holes 
31 formed in the base 30 and fixed at a predetermined position on the 
base 30. 

As shown in Figure 13, the multi-layered block 40 laminated on 
the base substrate 28 sucked with air via a number of the holes 26 and 
fixed at a predetermined position on the substrate 25 is then positioned so 
that the surface of the ceramic green sheet 2 of the last laminated 
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multi-layered unit 20 comes into contact with the surface of an adhesive 
layer 32 formed on the outer layer 33. 

Then, the suction operation with air via the number of the holes 26 
is stopped and the substrate 25 is removed from the base substrate 28 
5 supporting the multi-layered block 40. 

When the substrate 25 has been removed from the base substrate 
28, a pressure is applied onto the base substrate 28 using a pressing 
machine or the like. 

As a result, the multi-layered block 40 is bonded onto the outer 
10 layer 33 fixed to the base 30 via the adhesive layer 32 and laminated 
thereon. 

Figure 14 is a schematic partial cross -sectional view showing a 
second step of a lamination process for laminating the multi-layered block 
40 laminated on the base substrate 28 fixed to the substrate 25 on the 

15 outer layer 33 of the multi-layered ceramic capacitor. 

When the multi-layered block 40 has been bonded via the adhesive 
layer 32 onto the outer layer 33 fixed to the base 30 and laminated 
thereon, the base substrate 28 is peeled off from the agglutinant layer 27 
of the multi-layered block 40, as shown in Figure 14. 

20 In this embodiment, the ceramic green sheet 2 is formed on the 

surface of the first support sheet 1 so that the bonding strength between 
the first support sheet 1 and the ceramic green sheet 2 of the 
multi-layered unit 20 is 5 to 20 mN/cm and the agglutinant layer 27 is 
formed on the surface of the base substrate 28 so that the bonding 

25 strength between the agglutinant layer 27 and the base substrate 28 is 20 
to 350 mN/cm and that the bonding strength between the agglutinant 
layer 27 and the release layer 5 of the multi-layered unit 20 is equal to or 
higher than 350 mN/cm. Therefore, since the agglutinant layer 27 is 
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formed on the surface of the base substrate 28 so that the bonding 
strength between the agglutinant layer 27 and the base substrate 28 is 
higher than the bonding strength between the first support sheet 1 and 
the ceramic green sheet 2 of the multi-layered unit 20 and lower than the 
5 bonding strength between the agglutinant layer 27 and the release layer 
5 of the multi-layered unit 20, it is possible to easily peel off only the base 
substrate 28 from multi-layered block 40 laminated on the outer layer 33. 

In this manner, the multi-layered block 40 including a 
predetermined number of the laminated multi-layered units 20 is 
10 laminated on the outer layer 33 fixed onto the base 30 via the adhesive 
layer 32. 

Further, in accordance with the steps shown in Figures 8 to 12, a 
predetermined number of the multi-layered units 20 are laminated on the 
base substrate 28 fixed onto the base 30 to fabricate a multi-layered block 
15 40 and the thus fabricated multi-layered block 40 is laminated on the 
multi-layered block 40 laminated on the outer layer 33 fixed onto the base 
30. 

Figure 15 is a schematic partial cross- sectional view showing a 
third step of a lamination process of for laminating the multi-layered 

20 block 40 laminated on the base substrate 28 fixed to the substrate 25 on 
the outer layer 33 of the multi-layered ceramic capacitor. 

As shown in Figure 15, the multi-layered block 40 newly laminated 
on the base substrate 28 sucked with air via a number of the holes 26 and 
fixed at a predetermined position on the substrate 25 is positioned so that 

25 the surface of the ceramic green sheet 2 of the last laminated 
multi-layered unit 20 comes into contact with the surface of the 
agglutinant layer 27 of the multi-layered block 40 laminated on the outer 
layer 33. 



Then, the suction operation with air via the number of the holes 26 
is stopped and the substrate 25 is removed from the base substrate 28 
supporting the multi-layered block 40. 

When the substrate 25 has been removed from the base substrate 
5 28, a pressure is applied onto the base substrate 28 using a pressing 
machine or the like. 

In this embodiment, since the uppermost layer of the multi-layered 
block 40 laminated on the outer layer 33 is constituted as the agglutinant 
layer 27 peeled off from the base substrate 28 and remaining on the side 
10 of the multi-layered block 40, when a multi-layered block 40 is to be newly 
laminated on the multi-layered block 40 laminated on the outer layer 33, 
it is unnecessary to form an adhesive layer. Therefore, it is possible to 
efficiently laminate multi-layered blocks 40. 

As a result, the newly laminated multi-layered block 40 is bonded 
15 onto the multi-layered block 40 laminated on the outer layer 33 fixed onto 
the base 30 via the agglutinant layer 27 and laminated thereon. 

Figure 16 is a schematic partial cross- sectional view showing a 
fourth step of a lamination process of for laminating the multi-layered 
block 40 laminated on the base substrate 28 fixed to the substrate 25 on 
20 the outer layer 33 of the multi-layered ceramic capacitor. 

When the newly laminated multi-layered block 40 has been 
bonded via the agglutinant layer 27 onto the multi-layered block 40 
laminated on the outer layer 33 fixed onto the base 30 and laminated 
thereon, the base substrate 28 is peeled off from the agglutinant layer 27 
25 of the newly laminated multi-layered block 40, as shown in Figure 16. 

In this manner, the new multi-layered block 40 is bonded via the 
agglutinant layer 27 onto the multi-layered block 40 laminated on the 
outer layer 33 fixed onto the base 30 and is laminated thereon. 
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Similarly to the above, multi-layered blocks 40 each laminated on 
the base substrate 28 fixed onto the substrate 25 are sequentially 
laminated and a predetermined number of the multi-layered blocks 40, 
and, therefore, a predetermined number of the multi-layered units 20, are 
5 laminated on the outer layer 33 of the multi-layered ceramic capacitor. 

When a predetermined number of the multi-layered units 20 have 
been laminated on the outer layer 33 of the multi-layered ceramic 
capacitor in this manner, another outer layer (not shown) is bonded onto 
them via an adhesive layer, thereby fabricating a laminated body 
10 including a predetermined number of the multi-layered units 20. 

Then, the laminated body including the predetermined number of 
the multi-layered units 20 is cut to a predetermined size, thereby 
fabricating a number of ceramic green chips. 

The thus fabricated ceramic green chips are placed in a reducing 
15 gas atmosphere so that the binder is removed therefrom and the ceramic 
green chips are baked. 

Necessary external electrodes are then attached to the thus baked 
ceramic green chip, thereby manufacturing a multi-layered ceramic 
capacitor. 

20 According to this embodiment, the agglutinant layer 27 is formed 

on the surface of the base substrate 28, the multi-layered unit 20 
including the ceramic green sheet 2, the adhesive layer 10, the electrode 
layer 6, the spacer layer 7 and the release layer 5 laminated on the first 
support sheet 1 is laminated on the agglutinant layer 27 formed on the 

25 surface of the base substrate 28 fixed onto the substrate 25 so that the 
surface of the release layer 5 of the multi-layered unit 20 comes into 
contact with the surface of the agglutinant layer 27 and the agglutinant 
layer 27 is formed on the surface of the base substrate 28 so that the 
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boding strength between the agglutinant layer 27 and the base substrate 
28 is higher than the bonding strength between the first support sheet 1 
and the ceramic green sheet 2 of the multi-layered unit 20 and lower than 
the bonding strength between the agglutinant layer 27 and the release 
5 layer 5 of the multi-layered unit 20. Therefore, in the case of laminating a 
desired number of the multi-layered units 20 to manufacture a 
multi-layered ceramic electronic component, it is possible to effectively 
prevent the multi-layered units 20 from being damaged. 

Further, according to this embodiment, since the ceramic green 

10 sheet 2 is formed on the surface of the first support sheet 1 so that the 
bonding strength between the first support sheet 1 and the ceramic green 
sheet 2 of the multi-layered unit 20 is 5 to 20 mN/cm and the agglutinant 
layer 27 is formed on the surface of the base substrate 28 so that the 
bonding strength between the agglutinant layer 27 and the base 

15 substrate 28 is 20 to 350 mN/cm and that the bonding strength between 
the agglutinant layer 27 and the release layer 5 of the multi-layered unit 
20 is equal to or higher than 350 mN/cm, the agglutinant layer 27 is 
formed on the surface of the base substrate 28 so that the bonding 
strength between the agglutinant layer 27 and the base substrate 28 is 

20 higher than the bonding strength between the first support sheet 1 and 
the ceramic green sheet 2 of the multi-layered unit 20 and lower than the 
bonding strength between the agglutinant layer 27 and the release layer 
5 of the multi-layered unit 20. Therefore, when the multi-layered block 40 
fabricated by laminating a predetermined number of the multi-layered 

25 units 20 on the agglutinant layer 27 of the base substrate 28 is bonded 
onto the adhesive layer 32 formed on the outer layer 33 of a multi-layered 
ceramic capacitor to be laminated thereon and the base substrate 28 is 
peeled off from the multi-layered block 40 laminated on the outer layer 33 
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in order to further laminate a multi-layered block 40 on the multi-layered 
block 40 laminated on the outer layer 33, since only the base substrate 28 
is peeled off and the agglutinant layer 27 remains on the side of the 
multi-layered block 40, it is unnecessary to form an adhesive layer when a 
5 multi-layered block 40 is newly laminated on the multi-layered block 40 
laminated on the outer layer 33 and it is therefore possible to efficiently 
laminate multi-layered blocks 40. 

Hereinafter, working examples and comparative examples will be 
10 set out in order to further clarify the advantages of the present invention. 
Working Example 1 

Preparation of a dielectric paste for a ceramic green sheet 

Dielectric powders having the following composition were 
prepared. 

15 

BaTiOa powders ("BT-02" (Product Name) manufactured by SAKAI 
CHEMICAL INDUSTRY CO., LTD:) 100 weight parts 

MgCOs 0.72 weight parts 

MnO 0.13 weight parts 

20 (Bao. 5 Cao.4)SiC>2 1.5 weight parts 

Y2O3 1.0 weight parts 

An organic vehicle having the following composition was added to 
100 weight parts of the thus prepared dielectric powders and the 
25 resultant mixture was mixed using a ball mill for 20 hours, thereby 
preparing a dielectric paste for a ceramic green sheet. 



polyvinyl butyral resin (binder) 
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6 weight parts 



bis(2-ethylhexyl)phthalate 
(DOP: plasticizing agent) 
ethyl alcohol 
n— propyl alcohol 
xylene 

mineral spirit 
dispersing agent 



78 weight parts 
78 weight parts 

14 weight parts 
7 weight parts 
0.7 weight parts 



3 weight parts 



10 



15 



20 



Preparation of a dielectric paste for a release layer 

A dielectric paste was prepared in the manner of preparing the 
dielectric paste for a ceramic green sheet except that BaTiC>3 powders 
("BT-02" (Product Name) manufactured by SAKAI CHEMICAL 
INDUSTRY CO., LTD-) were used and the thus prepared dielectric paste 
was diluted by a mixed solution of ethyl alcohol, propyl alcohol and xylene 
where the mixture ratio was 42.5 • 42.5 * 15, thereby preparing a dielectric 
paste for a release layer. 

Preparation of an adhesive agent paste 

An organic vehicle having the following composition was prepared 
and the thus obtained organic vehicle was diluted ten times by methyl 
ethyl ketone, thereby preparing a paste for an adhesive agent. 

polyvinyl butyral resin (binder) 100 weight parts 

bis(2-ethylhexyl)phthalate 50 weight parts 
(DOP- plasticizing agent) 

methyl ethyl ketone 900 weight parts 



Preparation of a paste for an electrode layer 



A solution having the following composition was added to 100 
weight parts of Ni particles having an average diameter of 0.2 pm and the 
resultant mixture was mixed using a ball mill for 20 hours, thereby 
preparing a slurry. 

5 

BaTi0 3 powders ("BT-02" (Product Name) manufactured by SAKAI 
CHEMICAL INDUSTRY CO., LTDO 20 weight parts 

organic vehicle 58 weight parts 

bis(2-ethylhexyl)phthalate 50 weight parts 

10 (DOP- plasticizing agent) 

terpineol 5 weight parts 

dispersing agent 1 weight parts 

acetone m 45 weight parts 

15 Here, the organic vehicle was prepared by dissolving 8 weight 

parts of polyvinyl butyral resin into 92 weight parts of terpineol. 

The thus obtained slurry was heated at 40 °C and agitated to 
volatilize excessive acetone, thereby preparing a paste for an electrode 
layer. 

20 

Preparation of a dielectric paste for a spacer layer 

A solution having the following composition was added to 100 
weight parts of the dielectric powders used for preparing the dielectric 
paste for a ceramic green sheet and the resultant mixture was mixed for 
25 20 hours, thereby preparing slurry. 

organic vehicle 71 weight parts 

polyvinyl butyral resin (binder) 50 weight parts 

51 



5 weight parts 

5 weight parts 
1 weight parts 
64 weight parts 

Here, the organic vehicle was prepared by dissolving 8 weight 
parts of polyvinyl butyral resin into 92 weight parts of terpineol. 

The thus obtained slurry was heated at 40 °C and agitated to 
10 volatilize excessive acetone, thereby preparing a dielectric paste for a 
spacer layer. 

Fabrication of a ceramic green sheet 

The surface of a first polyethylene terephthalate film was coated 
15 using a wire bar coater with the dielectric paste for a ceramic green sheet 
to form a coating layer and the coating layer was dried, thereby 
fabricating a ceramic green sheet having a thickness of 1.5 pm. 

Formation of a release layer, an electrode layer and a spacer layer 
20 The surface of a second polyethylene terephthalate film was coated 

using a wire bar coater with the dielectric paste for a release layer to form 

a coating layer and the coating layer was dried, thereby forming a release 

layer having a thickness of 0.2 pm. 

The surface of the thus formed release layer was printed using a 
25 screen printing process with the paste for an electrode layer in a 

predetermined pattern, thereby forming an electrode layer having a 

thickness of 1.0 pm. 

Then, the surface of the release layer where no electrode layer was 
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bis(2-ethylhexyl)phthalate 
(DOP : plasticizing agent) 
terpineol 
dispersing agent 
5 acetone 



formed was printed using a screen printing process with the dielectric 
paste for a spacer layer in a complementary pattern to that of the 
electrode layer, thereby forming a spacer layer having a thickness of 1.0 

5 

Formation of an adhesive layer 

The surface of a third polyethylene terephthalate film was coated 
using a wire bar coater with the adhesive agent paste, thereby forming an 
adhesive layer having a thickness of 0.1 pm. 

10 

Transfer of an adhesive layer 

Using the adhering and peeling apparatus shown in Figure 5, the 
adhesive layer formed on the third polyethylene terephthalate film was 
bonded onto the surface of the ceramic green sheet and the third 
15 polyethylene terephthalate film was peeled off from the adhesive layer, 
whereby the adhesive layer was transferred onto the surface of the 
ceramic green sheet. 

The nip pressure of the pair of pressure rollers was 1 Mpa and the 
temperature was 50 °C. 
20 _ 

Transfer of an electrode layer and a spacer layer onto the surface of a 
ceramic green sheet 

Using the adhering apparatus shown in Figure 6, the ceramic 
green sheet, and the electrode layer and the spacer layer were bonded to 
25 each other via the adhesive layer transferred onto the surface of the 
ceramic green sheet. 

The nip pressure of the pair of pressure rollers was 5 Mpa and the 
temperature was 100 °C. 
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Then, the second polyethylene terephthalate film was peeled off 
from the electrode layer and the spacer layer, thereby obtaining a 
multi-layered unit including the ceramic green sheet, the adhesive layer, 
the electrode layer, the spacer layer and the release layer laminated on 
5 the first polyethylene terephthalate film. 

Preparation of a base substrate 

An ethyl alcohol solution containing 1.5 weight % of polyvinyl 
butyral and 0:75 weight % of dioctylphthalate was prepared and the 
10 surface of a sheet constituted as a polyethylene terephthalate film was 
coated with the ethyl alcohol solution, thereby forming an agglutinant 
layer having a thickness of 0.02 jim. 

Then, the sheet formed with the agglutinant layer was cut to 60 
mm * 70 mm to fabricate a base substrate and the thus fabricated base 
15 substrate was fixed onto a base. 

Lamination of multi-layered units 

The multi-layered unit was positioned so that the surface of the 
ceramic green sheet of the multi-layered unit came into contact with the 
20 surface of the agglutinant layer formed on the base substrate and the 
pressure of 2 Mpa was applied to the multi-layered unit at a temperature 
of 50 °C for 5 seconds, thereby bonding and laminating the multi-layered 
unit onto the agglutinant layer formed on the base substrate. 

Then, the second polyethylene terephthalate film was peeled off 
25 from the release layer of the multi-layered unit. 

Preparation of a new multi-layered unit 

Further, the surface of the third polyethylene terephthalate film 
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was coated using a wire bar coater with the adhesive agent paste to form 
an adhesive layer having a thickness of 0.1 pm. Then, using the adhering 
and peeling apparatus shown in Figure 5, the adhesive layer formed on 
the surface of the third polyethylene terephthalate film was bonded onto 
5 the surface of the release layer of a multi-layered unit to be newly 
laminated and the third polyethylene terephthalate film was peeled off 
from the adhesive layer, whereby the adhesive layer was transferred onto 
the surface of the release layer of the multi-layered unit to be newly 
laminated. 

10 

Fabrication of a multi-layered block ^ 

Further, the multi-layered unit to be newly laminated was 
positioned so that the surface of the adhesive layer transferred onto the 
release layer of the multi-layered unit to be newly laminated came into 

15 contact with the surface of the ceramic green sheet of the multi-layered 
unit laminated on the base substrate and the pressure of 2 Mpa was 
applied to the multi-layered unit to be newly laminated at a temperature 
of 50 °C for 5 seconds, thereby laminating the new multi-layered unit on 
the multi-layered unit laminated on the base substrate. 

20 Afterward, the first polyethylene terephthalate film was peeled off 

from the ceramic green sheet of the newly laminated multi-layered unit. 

Similarly to the above, ten multi-layered units in total were 
laminated on the base substrate, thereby fabricating a multi-layered 
block. 

25 Further, similarly to the above, five multi-layered blocks each 

including ten multi-layered units were fabricated. 



Fabrication of a ceramic green chip 
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An adhesive layer having a thickness of about 50 pm was formed 
on an outer layer constituting a lid portion of a multi-layered ceramic 
capacitor. Then, the multi-layered block was positioned so that the 
ceramic green sheet came into contact with the surface of the adhesive 
5 layer and the pressure of 2 Mpa was applied to the multi-layered block at 
a temperature of 50 °C for 5 seconds, thereby laminating the 
multi-layered block on the outer layer. 

Afterward, the base substrate was peeled off from the 
multi-layered block. 

10 Further, an adhesive layer having a thickness of about 50 pm was 

formed on the multi-layered block laminated on the outer layer. Then, a 
multi-layered block to be newly laminated was positioned so that the 
release layer of the new multi-layered block came into contact with the 
surface of the adhesive layer formed on the multi-layered block laminated 

15 on the outer layer and the pressure of 2 Mpa was applied to the new 
multi-layered block at a temperature of 50 °C for 5 seconds, thereby 
laminating the new multi-layered block on the multi-layered block 
laminated on the outer layer. 

Similarly to the above, five multi-layered blocks in total were 

20 laminated on the outer layer. Further, an adhesive layer having a 
thickness of about 50 pm was formed on the uppermost multi-layered 
block and the outer layer constituting a lid portion of a multi-layered 
ceramic capacitor was bonded onto the adhesive layer and laminated on 
the multi-layered blocks. 

25 The thus obtained laminated body including fifty multi-layered 

units was pressed under a pressure of 100 Mpa at a temperature of 40 °C 
for 30 seconds to be subjected to the press forming and was then cut using 
a dicing machine to a predetermined size, thereby fabricating a ceramic 
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green chip. 

Fabrication of a multi-lavered ceramic capacitor 

The thus fabricated ceramic green chip was processed under the 
5 following conditions in a nitrogen gas atmosphere to remove the binder. 
Temperature rising rate- 50 °C / hour 
Holding temperature" 400 °C 
Holding time period- 2 hours 

After removing the binder, the ceramic green chip was processed 
10 and baked under the following conditions in a mixed gas atmosphere of a 
nitrogen gas and a hydrogen gas whose dew point was controlled to 20 °C. 

Temperature rising rate- 300 °C / hour 

Holding temperature- 1240 °C 

Holding time period- 3 hours 
15 Cooling rate: 300 °C / hour 

The thus baked ceramic green chip was subjected to an annealing 
processing under the following conditions in an atmosphere of a nitrogen 
gas whose dew point was controlled to 20 °C. 

Holding time period: 2 hours 
20 Cooling rate: 300 °C / hour 

End surfaces of the thus obtained sintered body were polished and 
a paste for a terminal electrode was applied thereto and fired under the 
following conditions in a mixed gas atmosphere of a nitrogen gas and a 
hydrogen gas whose dew point was controlled to 20 °C, thereby forming 
25 terminal electrodes. 

Temperature rising rate: 500 °C / hour 

Holding temperature: 700 °C 

Holding time period: 10 minutes 
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Cooling rate" 500 °C / hour 

Further, the terminal electrodes were plated to fabricate a sample 
of a multi-layered ceramic capacitor. 

The thus fabricated sample of the multi-layered ceramic capacitor 
5 had fifty laminated layers of the ceramic green sheets and had a length of 
1.6 mm and a width of 0.8 mm. 

Similarly to the above, twenty multi-layered ceramic capacitor ' 
samples were fabricated in total. 



10 Characteristic test 

The electrostatic capacitance of each of these twenty multi-layered 
ceramic capacitor samples was measured using a digital LCR meter 
"4274A" (product name) manufactured by Yokokawa Hewlett-Packard 
Development Company, L.R The measurement was made under the 

15 conditions of a reference temperature of 25 °C, a frequency of 120 Hz and 
an input signal level (measurement voltage) of 0.5 Vrms. 

Then, theoretical values of electrostatic capacitance (theoretical 
electrostatic capacitance) of the multi-layered ceramic capacitor sample 
was calculated and the average value of the measured electrostatic 

20 capacitances of the twenty multi-layered ceramic capacitor samples and 
the theoretical electrostatic capacitance of the sample were compared, 
thereby calculating a reduction rate (%) of the average value of the 
measured electrostatic capacitances with respect to the theoretical 
electrostatic capacitance. The reduction rate was found to exceed 10 % but 

25 be equal to or smaller than 20 %. 

Here, the theoretical electrostatic capacitance of the sample was 
calculated on the assumption that the compression rate was 0.67. 
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Working Example 2 

Twenty multi-layered ceramic capacitor samples were fabricated 
in the manner in Working Example 1 except that an agglutinant layer 
having a thickness of 0.1 pm was formed on the base substrate in each 
5 sample and the electrostatic capacitance of each sample was measured. 

The average value of the measured electrostatic capacitances of 
the twenty multi-layered ceramic capacitor samples and the theoretical 
electrostatic capacitance of the sample were compared, thereby 
calculating a reduction rate (%) of the average value of the measured 
10 electrostatic capacitances with respect to the theoretical electrostatic 
capacitance. The reduction rate was found to be equal to or smaller than 
10 %. 

Working Example 3 

15 Twenty multi-layered ceramic capacitor samples were fabricated 

in the manner in Working Example 1 except that an agglutinant layer 
having a thickness of 0.2 pm was formed on the base substrate in each 
sample and the electrostatic capacitance of each sample was measured. 

The average value of the measured electrostatic capacitances of 

20 the twenty multi-layered ceramic capacitor samples and the theoretical 
electrostatic capacitance of the sample were compared, thereby 
calculating a reduction rate (%) of the average value of the measured 
electrostatic capacitances with respect to the theoretical electrostatic 
capacitance. The reduction rate was found to be equal to or smaller than 

25 10 %. 

Working Example 4 

Twenty multi-layered ceramic capacitor samples were fabricated 
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in the manner in Working Example 1 except that an agglutinant layer 
having a thickness of 0.3 pm was formed on the base substrate in each 
sample and the electrostatic capacitance of each sample was measured. 

The average value of the measured electrostatic capacitances of 
5 the twenty multi-layered ceramic capacitor samples and the theoretical 
electrostatic capacitance of the sample were compared, thereby 
calculating a reduction rate (%) of the average value of the measured 
electrostatic capacitances with respect to the theoretical electrostatic 
capacitance. The reduction rate was found to exceed 10 % but be equal to 
10 or smaller than 20 %. 

Working Example 5 

Twenty multi-layered ceramic capacitor samples were fabricated 
in the manner in Working Example 1 except that an agglutinant layer 

15 having a thickness of 0.01 pm was formed on the base substrate in each 
sample and the electrostatic capacitance of each sample was measured. 

The average value of the measured electrostatic capacitances of 
the twenty multi-layered ceramic capacitor samples and the theoretical 
electrostatic capacitance of the sample were compared, thereby 

20 calculating a reduction rate (%) of the average value of the measured 
electrostatic capacitances with respect to the theoretical electrostatic 
capacitance. The reduction rate was found to exceed 10 % but be equal to 
or smaller than 20 %. 

25 Comparative Example 1 

Twenty multi-layered ceramic capacitor samples were fabricated 
in the manner in Working Example 1 except that an agglutinant layer 
having a thickness of 0.5 pm was formed on the base substrate in each 
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sample and the electrostatic capacitance of each sample was measured. 

The average value of the measured electrostatic capacitances of 
the twenty multi-layered ceramic capacitor samples and the theoretical 
electrostatic capacitance of the sample were compared, thereby 
5 calculating a reduction rate (%) of the average value of the measured 
electrostatic capacitances with respect to the theoretical electrostatic 
capacitance. The reduction rate was found to exceed 20 %. 

Comparative Example 2 

10 Twenty multi-layered ceramic capacitor samples were fabricated 

in the manner in Working Example 1 except that an agglutinant layer 
having a thickness of 1.0 pm was formed on the base substrate in each 
sample and the electrostatic capacitance of each sample was measured. 

The average value of the measured electrostatic capacitances of 

15 the twenty samples of the multi-layered ceramic capacitors and the 
theoretical electrostatic capacitance of the sample were compared, 
thereby calculating a reduction rate (%) of the average value of the 
measured electrostatic capacitances with respect to the theoretical 
electrostatic capacitance. The reduction rate was found to exceed 20 %. 

20 

From Working Examples 1 to 5 and the Comparative Examples 1 
and 2, it was found that in the case where the thickness of the 
agglutinant layer was equal to or thinner than 0.3 pm, the reduction in 
the electrostatic capacitance was small and within the allowable range 
25 but that in the case where the thickness of the agglutinant layer was 
thicker than 0.3 pm, the electrostatic capacitance was markedly lowered. 

It is reasonable to assume that in the case where the thickness of 
the agglutinant layer was equal to or thinner than 0.3 pm, empty spaces 
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that formed in the multi-layered ceramic capacitor due the presence of the 
agglutinant layer were small, while in the case where the thickness of the 
agglutinant layer was thicker than 0.3 pm, empty spaces that formed in 
the multi-layered ceramic capacitor due to the presence of the agglutinant 
5 layer became large. 

The present invention has thus been shown and described with 
reference to a specific embodiment. However, it should be noted that the 
present invention is in no way limited to the details of the described 
arrangements but changes and modifications may be made without 

10 departing from the scope of the appended claims. 

For example, in the above described embodiment, the ceramic 
green sheet 2 is formed on the surface of the first support sheet 1 so that 
the bonding strength between the first support sheet 1 and the ceramic 
green sheet 2 of the multi-layered unit 20 is 5 to 20 mN/cm and the 

15 agglutinant layer 27 is formed on the surface of the base substrate 28 so 
that the bonding strength between the agglutinant layer 27 and the base 
substrate 28 is 20 to 350 mN/cm and that the bonding strength between 
the agglutinant layer 27 and the release layer 5 of the multi-layered unit 
20 is equal to or higher than 350 mN/cm. However, it is sufficient to form 

20 the agglutinant layer 27 on the surface of the base substrate 28 so that 
the bonding strength between the agglutinant layer 27 and the base 
substrate 28 is higher than the bonding strength between the first 
support sheet 1 and the ceramic green sheet 2 of the multi-layered unit 20 
and lower than the bonding strength between the agglutinant layer 27 

25 and the release layer 5 of the multi-layered unit 20 and it is not 
absolutely necessary to form the ceramic green sheet 2 on the surface of 
the first support sheet 1 so that the bonding strength between the first 
support sheet 1 and the ceramic green sheet 2 of the multi-layered unit 20 
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is 5 to 20 mN/cm and to form the agglutinant layer 27 on the surface of 
the base substrate 28 so that the bonding strength between the 
agglutinant layer 27 and the base substrate 28 is 20 to 350 mN/cm and 
that the bonding strength between the agglutinant layer 27 and the 
5 release layer 5 of the multi-layered unit 20 is equal to or higher than 350 
mN/cm. 

Further, in the above described embodiment, the multi-layered 
unit 20 is fabricated by bonding the adhesive layer 10 formed on the third 
support sheet 9 onto the surface of the ceramic green sheet 2 formed on 

10 the first support sheet 1, peeling off the third support sheet from the 
adhesive layer 10 and bonding the ceramic green sheet 2, the electrode 
layer 6 and the spacer layer 7 onto each other via the adhesive layer 10. 
However, it is not absolutely necessary to bond the adhesive layer 10 
formed on the third support sheet 9 onto the surface of the ceramic green 

15 sheet 2 formed on the first support sheet 1, peel off the third support 
sheet from the adhesive layer 10 and bond the ceramic green sheet 2, the 
electrode layer 6 and the spacer layer 7 onto each other via the adhesive 
layer 10, thereby fabricating the multi-layered unit 20, and it is possible 
instead to form a ceramic green sheet 2 by applying a dielectric paste onto 

20 an electrode layer 6 and a spacer layer 7 after they were dried, or it is 
possible to print an electrode paste onto the surface of a ceramic green 
sheet 2 formed on a first support sheet 1, thereby forming an electrode 
layer 6 and print a dielectric paste thereonto, thereby forming a spacer 
layer 7. 

25 Furthermore, in the above described embodiment, the electrode 

layer 6 and the spacer layer 7 are formed on the release layer 5 so that 
ts/te is equal to 1.1, where ts is the thickness of the spacer layer 7 and te is 
the thickness of the electrode layer 6. However, it is sufficient to form an 
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electrode layer 6 and a spacer layer 7 on the release layer 5 so that ts/te is 
equal to or larger than 0.7 and equal to or smaller than 1.2, preferably 
equal to or larger than 0.8 and equal to or smaller than 1.2 and more 
preferably equal to or larger than 0.9 and equal to or smaller than 1.2, 
5 and it is not absolutely necessary to form the electrode layer 6 and the 
spacer layer 7 on the release layer 5 so that ts/te is equal to 1.1. 

Moreover, in the above described embodiment, the electrode layer 
6 and the spacer layer 7 are formed on the release layer 5. However, it is 
not absolutely necessary to form the electrode layer 6 and the spacer layer 
10 7 on the release layer 5 and only the electrode layer 6 can be formed on 
the release layer 5 without forming the spacer layer 7 on the release layer 
5. 

Further, although in the above described embodiment the adhesive 
layer 10 contains the surfactant, it is not absolutely necessary for the 

15 adhesive layer 10 to contain a surfactant. 

Furthermore, in the above described embodiment, the agglutinant 
layer 27 contains an imidazoline system surfactant in an amount of 0.01 
weight % to 15 weight % of the binder. However, it is not absolutely 
necessary for the agglutinant layer 27 to contain an imidazoline system 

20 surfactant in an amount of 0.01 weight % to 15 weight % of the binder. 
The agglutinant layer 27 may contain an ampholytic surfactant such as a 
polyalkylene glycol derivative system surfactant, a carboxylic acid 
amidine salt system surfactant and the like, or it may contain a 
surfactant other than an ampholytic surfactant. Further, it is not 

25 absolutely necessary for an agglutinant layer 27 to contain a surfactant. 

Moreover, in the above described embodiment, the electrode layer 
6 and the spacer layer 7 are bonded onto the surface of the ceramic green 
sheet 2 via the adhesive layer 10 using the adhering apparatus shown in 
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Figure 6 and the second support sheet 4 is then peeled off from the release 
layer 5. However, it is possible to bond the electrode layer 6 and the 
spacer layer 7 onto the surface of the ceramic green sheet 2 via the 
adhesive layer 10 and peel off the second support sheet 4 from the release 
5 layer 5 using the adhering and peeling apparatus shown in Figure 5. 

According to the present invention, it is possible to provide a 
method for manufacturing a multi-layered ceramic electronic component 
which can reliably prevent a multi-layered unit including a ceramic green 
sheet and an electrode layer from being damaged and efficiently laminate 
10 a desired number of the multi-layered units, thereby manufacturing the 
multi-layered ceramic electronic component. 
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